Effects of pH and oil-in-water emulsions on growth and physicochemical cell surface properties of Listeria monocytogenes: Impact on tolerance to the bactericidal activity of disinfectants.
This study characterizes the effects of an acidic pH and an emulsified oil-in-water phase in a culture medium on the behavior of Listeria monocytogenes. Two strains were tested, Scott A and CIP 78.39, and exhibited similar responses to growth media. First of all, the results showed that the emulsified oil phase had no effect on growth kinetics, whereas acidification of the initial pH (from 7.2 to 5.2) reduced both growth rates and growth yields. Secondly, physicochemical cell surface properties were evaluated. Growth in an emulsion resulted in a more marked increase in hydrophobicity in neutral than in acidic media, whereas the electrical charge remained unchanged. Furthermore, growth in acidic media - emulsified or not - induced a reduction in hydrophobicity as well as in the negative charge of cell surfaces. Thirdly, the results showed that tolerance to the bactericidal activity of didecyl dimethyl ammonium bromide (DDAB) and sodium dichloroisocyanuric acid (NaDCC) was strongly dependent on the pH of the growth phase. Acidic stress during growth increased tolerance to both disinfectants, but to a greater extent with DDAB than with NaDCC. Moreover, the presence of an emulsion during growth at an acidic pH had no effect on subsequent strain tolerance to disinfectants. By contrast, when the pH of the emulsion was neutral, the oil phase induced a more marked reduction in the tolerance of both strains to DDAB, but the reverse applied with NaDCC. Taken together, these results indicate a clear link between modifications to cell surface properties and tolerance to disinfectants, related to the hydrophobicity and electrical charges of both bacterial cells and disinfectants.